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DEVICE FOR PHONOLOGICAL TRAINING 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application corresponds to International Application 
PCT/SF 97/02167 ?led Dec. 19, 1997. 

TECHNICAL FIELD 

The subject invention concerns a device for phono-logical 
training, comprising sound reception means, operating 
means for controlling the device, interpreting and processing 
means, and presentation means, said presentation means 
comprising a display screen divided into a plurality of 
WindoWs for simultaneous presentation of a graphic repro 
duction of the desired sound as Well as of the sound 
produced by the user and received by the sound reception 
means, and of an animated reproduction of speech organs. 

BACKGROUND 

The overall problem With Which dyslexia patients are 
faced is to relate sound to the adequate letter. The dyslexic 
individual Who does not automatically achieve developed 
phonological aWareness Will lack the fundamental require 
ments for learning to read and Write. He/she Will have 
dif?culties in recognising and de?ning speech sounds. Sev 
eral studies in this respect support the method involving 
presentation of the sound by visualisation thereof. In 
addition, dyslexia is often linked With the possession of 
creative abilities manifesting themselves for instance in 
excellent visual perception. The method of creating a link 
betWeen sound and letter by means of visualisation therefore 
offers a pedagogical possibility of employing the oWn 
resources of the dyslexic individual. 

HoWever, the method could also advantageously be used 
in many other connections, among them for elementary 
school pupils having a particular need for phonological 
training, for instance pupils having concentration dif?cul 
ties. The method is equally useful With respect to individuals 
Who have impaired hearing or are deaf. 

Another possible use of the method is for the rehabilita 
tion of individuals in need of rehabilitation folloWing a 
stroke or an accident to improve their abilities of speech, 
reading and Writing. 

Another possible ?eld of use is that of language training, 
in Which ?eld the method may facilitate the learning of neW 
languages. 

The invention relates to a device according to Which the 
above method may be practised automatically, alloWing the 
student to use the device essentially on his oWn for practis 
ing purposes. 

Such automated speech teaching devices are previously 
knoWn, e.g. from US. Pat. No. 2,533,010. The device 
described in that publication comprises a sound-recording 
microphone registering the sound produced by the user. The 
sound is then presented in graphic forms frequency curves 
displayed on a screen. Simultaneously, a cross section 
through the oral cavity and a picture of the lips are display 
to shoW hoW the speech organs preferably should be posi 
tioned and moved to produce a Word, also displayed on the 
screen. A curve representing a teacher’s standard solution 
also is displayed, alloWing the user to compare the curve 
produced by him With the standard. 

The disadvantages of this solution are, hoWever, that it is 
comparatively inconvenient to use. It does not alloW the user 
to decide for himself What Words or phonemes he Wishes to 
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2 
practise. In addition, the link betWeen the curves and the 
image of the speech organs is dif?cult to interpret by the 
user. At best, the user may register the existence of a 
difference betWeen the curve produced by himself and the 
teacher-produced one, but he is offered no help as to hoW to 
change the sound production in order to improve the sound. 
On the Whole, the prior-art device generally is a poor 
instructor of hoW to produce the sound, ie where in the oral 
cavity that the sound is to be generated, and hoW the 
formation of the sound should be done. Other disadvantages 
connected With this prior-art device are that it is large and 
space-requiring. 

Also WO 94/17508 discloses a device comprising a 
microphone for recording sound, a computer for transform 
ing sound into a curve, and a screen for displaying the curve 
thus obtained, a curve representing a teacher’s solution and 
the discrepancy betWeen the tWo curves. This device is 
smaller and more manageable than the previous one. 
HoWever, also in this case the user is not informed of hoW 
the sound production/formation is to take place or What 
changes are required in order to reduce any differences that 
may exist betWeen the user-produced curve and that of the 
teacher’s solution. 

The document GB 2 198 871 A, ?nally, discloses a device 
similar to those described above, With the difference that it 
alloWs the user to decide for himself and to have in?uence 
on Which phonemes he Wishes to practise or hoW they are to 
be combined to form various Words. This is achieved by the 
user indicating a letter or a combination of letters by means 
of an operating means. The above-mentioned draWbacks are, 
hoWever, found also in this device. 

OBJECTS OF THE INVENTION 

For the reasons stated the present invention has for its 
object to provide a device for phonological training, by 
means of Which the user Will receive guidance on sound 
formation and production as Well as on hoW changes are to 
be made in order to achieve the desired result. 

This object is achieved by means of a device in accor 
dance With the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be described in more detail in the 
folloWing for exemplifying purposes With the aid of the 
annexed draWings, Wherein: 

FIG. 1 illustrates a device in accordance With the inven 

tion; 
FIG. 2 is a schematic representation of a division of the 

screen in accordance With the invention; 

FIG. 3 is an image of a pro?le of articulation; 
FIG. 4 is a ?rst example of visualisation of phonemes in 

accordance With the invention; 
FIG. 5 is a second example of visualisation of phonemes 

in accordance With the invention, and 
FIG. 6 is a third example of visualisation of phonemes in 

accordance With the invention. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

FIG. 1 shoWs schematically a device in accordance With 
the invention. The device comprises a sound-reception 
means 1 Which may be e.g. a microphone, a processing 
means 2 Which may be e.g. a computer, and a presentation 
means 3 Which may be e.g. a display screen. 
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Advantageously, the device comprises loud-speakers 4 or 
the like. The microphone 1 is designed to record the sounds 
produced by the user. Preferably, the device also comprises 
operating means 5, such as a keyboard or the like, by means 
of Which the user can control the device. 

The display screen 3 is designed to shoW several different 
image-presentation WindoWs simultaneously. One example 
of screen division is shoWn in FIG. 2. In this case the screen 
comprises eight different image-presentation WindoWs. In 
the ?rst WindoW 11 the motor function of the mouth, i.e. hoW 
the lips move, When the desired sound is being pronounced 
correctly, is reproduced in animated form. The second 
WindoW 12 is a cross-sectional vieW of the oral cavity, a so 
called pro?le of articulation shoWing the motions and points 
of abutment of the tongue, the use of different volumes of air 
in the mouth and the throat and so on, required to produce 
the correct pronunciation of the desired sound. WindoW 13 
could shoW for example the manner in Which abdominal 
support is used in the formation of the desired sound, i.e. 
hoW the muscles in the abdominal area should be made use 
of to assist in achieving correct pronunciation. WindoW 14 
is divided into tWo parts, 14a and 14b. The upper WindoW 
14a displays a visual representation of the correct pronun 
ciation of the desired sound, as Will be described in closer 
detail in the folloWing. WindoW 14b beloW displays a visual 
representation of the user-produced sound recorded by the 
microphone 1 and processed by the computer 2. Because of 
the juxtaposition of these tWo WindoWs the user may con 
veniently discern discrepancies betWeen his oWn pronuncia 
tion and the correct pronunciation. TWo WindoWs, 15 and 16, 
shoW the desired sound in letter form, one WindoW for 
instance shoWing one or a feW letters at a time Whereas the 
other WindoW shoWs longer combinations of letters, such as 
entire sentences or the like. Advantageously, these WindoWs 
are connected to the operating means 5, alloWing the user to 
input for instance the desired letter combinations in order to 
receive assistance from the device to pronounce them. 
Alternatively, the operating means could instead be a com 
puter mouse or similar means and one of the WindoWs could 
display the alphabet, thus alloWing the user to indicate the 
desired letters. The last WindoW 17, ?nally, is an operating 
panel from Which the user may select various functional 
modes. 

For example, the user may choose a listening mode, 
selecting one sound Which is simultaneously displayed in all 
WindoWs and possibly also could be listened to at the same 
time. This could be effected either in real time or in sloW 
motion. The user could thereafter pronounce the sound 
Which is visualised and may be compared With the standard. 
Sound discrepancies, if outside predetermined tolerance 
values, result in different pieces of advice to the user as to 
What changes in his pronunciation are desired in order to 
achieve the correct sound. 

Alternatively, the user could instead select a test mode 
according to Which the user produces and registers one 
sound, one syllable or one Word, Whereupon this sound is 
presented to the user together With the standard pronuncia 
tion. 

The visualisation of the sound could be effected in many 
different Ways, depending among other things on the user’s 
present stage of learning. The basis of the visualisation is to 
create an image of each phoneme along a time axis, giving 
the various parts of the sound con?guration different space 
depending on the duration of use. Furthermore, the visuali 
sation could be made by means of a frequency spectrum or 
the like. The preferred visualisation is that based on Where 
the sound is produced, as Will be described further on. 
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4 
Speech sounds are produced by creating different volumes 

in the oral cavity and the throat and by means of motions of 
articulation. The articulation is based on various combina 
tions of movements of the loWer jaW, the body of the tongue, 
the tip of the tongue, the lips and the larynx. Consequently, 
it is possible to present speech sounds by means of animated 
lip movements (WindoW 11 above) and a pro?le of 
articulation, i.e. an animated cross-section image of the oral 
cavity (WindoW 12 above). 

FIG. 3 shoWs a picture of such a pro?le of articulation. 
The areas of formation in the oral cavity relating to the 
various sounds are also indicated. These areas are marked by 
different colours in the cavity, the colour of the area closest 
to the lips being reddish broWn, the colours gradually 
changing to red, yelloW and green, ending at the throat in 
blue. For example, the sound “k” is formed in the dark blue 
area by an attack sound in the rear part of the abutment pipe 
Whereas the sound “b” is formed by the lips being pressed 
together. Advantageously, short sounds are presented in 
more intense and saturated colours Whereas for example 
long-voWel sounds are given a less intense and lighter colour 
tone. It should be mentioned already at this point, hoWever, 
that the choice of colours could be different Without impair 
ing the function of the invention. 

FIG. 4 illustrates the manner in Which the sound-related 
colouring may be made use of to visualise a sound. WindoW 
11 in FIG. 4 illustrates, like before, the lip movements 
required to form a desired sound, Which in this case is “ak”. 
In an identical manner, the formation of the sound in the 
articulation pro?le is shoWn in WindoW 12. FIG. 14a shoW 
differently coloured blocks the extensions of Which length 
Wise denote the duration of the formation of the respective 
sound, and the colours of Which denote Where the sound is 
formed. These colours correspond to the above-mentioned 
colour areas of the articulation pro?le. Consequently, the 
sound “ak” is visualised in FIG. 4 by a ?rst block 41 having 
a light green colour, Which at the end runs into yelloW, thus 
indicating the formation of a long voWel “a”, folloWed by a 
second shorter block having a dark blue colour, shoWing the 
production of the consonant “k”. The darker colour of this 
latter block shoWs that this sound is shorter and snappier 
than the previous, long-voWel sound. WindoW 14b illustrates 
With the aid of the same visualisation method the sound 
produced by the user. 

For users that have reached a different ability level it is 
likeWise possible to replace the rectangular blocks by blocks 
the shape of Which as such gives a suggestion of the manner 
of forming the corresponding letter. This feature is exem 
pli?ed in FIG. 6 Wherein the shift from rectangular blocks to 
letters is shoWn With respect to the letters “U” and “O”. This 
draWing ?gure also indicate the manner in Which the longer 
sounding voWels, to the left, are denoted by their longer 
extension and a lighter colour shade Whereas the shorter 
sounds, to the right, are denoted by their shorter extension 
and a darker and more saturated colour tone. 

This feature could likeWise be utilised in the manner 
appearing from FIG. 5 Wherein the Word “AL” is visualised 
by means of a ?rst block 51 Which is light green, compara 
tively elongate and of a stylised con?guration simulating the 
letter “A”, folloWed by the second block 52 Which is dark 
yelloW, shorter and has the con?guration of a stylised “L”. 
An extra WindoW 18 may be used to give a visual presen 
tation of the meaning of the Word, in this case a picture of 
a tree (“al” being SWedish for alder-tree). 

In addition, the device may be controlled by the operating 
means 5 in order to produce the desired speed, the desired 
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sound, the desired level of dif?culty of sound combinations, 
repetition of operations, if desired, and so on. 
Advantageously, the device is adapted to compare the user 
pronounced sound to the standard-pronounced sound and to 
accept the user-produced sound, should the discrepancies be 
Within predetermined tolerances. When the discrepancies 
are too large, the device may be arranged to advise the user 
as to hoW and Where he needs to change his Way of sound 
formation. Such advice could concern for instance the place 
of formation of the sound, hoW the sound is articulated While 
making use of the shaft of air inside the oral cavity, the 
abdominal support and so on, the duration of the sound 
formation, etcetera. 

The device could also be used in many other Ways. For 
instance, a combination of letters could be indicated, either 
by the user himself or automatically by the device, Where 
upon the user may practice pronunciation of the letter 
combination. Alternatively, the user could instead register 
sounds in the microphone by speech, sounds Which the 
device interprets and then visually presents the manner in 
Which these sounds are Written by means of letters, and 
possibly also presents a corrected image of the accepted 
appearance of the sound. A third variety is to display an 
image of the object. 

The device in accordance With the invention thus provides 
the user With an experience, ie a visualisation of the sound, 
in Which process other parts of the brains are activated than 
those usually employed in the process of reading. In this 
manner, Weakened areas of the brain could be trained. 

Several varieties of the embodiment described above are 
possible. Such varieties may for instance eXtend to other 
?elds of application, such as language teaching, singing 
technique practices, and others. Also other forms of sound 
visualisation are possible, hoWever all still de?ning the place 
of sound formation in the oral cavity, and so on. It is likeWise 
possible to use different shades and nuances of grey, differ 
ent dot patterns or the like to indicate the various areas of the 
articulation pro?le and for the visualisation of the sound. 
Such varieties must be regarded obvious and to be Within the 
scope of the invention as the latter is de?ned in the appended 
claims. 
What is claimed is: 
1. A device for phonological training, comprising sound 

reception means, operating means for controlling the device, 
interpreting and processing means, and presentation means 
comprising a display screen divided into a plurality of 
WindoWs for simultaneous presentation of a graphic repro 
duction of the desired sound as Well as of the sound 
produced by the user and received by the sound reception 
means, and of an animated reproduction of speech organs, 
characteriZed in that the device is adapted to reproduce the 
sound by means of ?eld(s), the longitudinal extension of said 
?eld(s) in one direction re?ecting the time during Which the 
sound is produced and graphic display content Within each 
?eld denoting the place of formation of the sound in an oral 
cavity of a user. 

2. Adevice as claimed in claim 1, characterised in that by 
means of the operating means the user may control the 
device With respect to Which sounds to be practised and at 
What speed such practice is to take place. 

3. A device as claimed in claim 1, characterised in that the 
presentation means also is adapted to shoW the lip move 
ments during the formation of the desired sound, and also 
hoW the abdominal support is to be used, the various 
WindoWs being mutually synchronised. 

4. Adevice as claimed in claim 1 characterised in that the 
processing means is adapted to compare the graphic repro 
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6 
duction of the desired sound With the user-produced sound, 
discrepancies Within predetermined tolerance limits being 
considered acceptable, Whereas larger discrepancies gener 
ate an error signal to the user. 

5. Adevice as claimed in claim 4, characterised in that the 
processing means is adapted, in response to discrepancies 
outside the tolerance limit, to generate advice of correction 
to the user suggesting suitable changes of his manner of 
sound formation. 

6. A device as claimed in claim 1 Wherein said graphic 
display content Within said ?elds is different colours repre 
sentative of different sounds. 

7. Adevice as claimed in claim 6, characteriZed in that the 
animated reproduction of the speech organs comprise a 
cross-section of the oral cavity, constituting an articulation 
pro?le, the various areas of the oral cavity being shoWn in 
said different colours, said colours being representative of 
the colours of the visualised sound. 

8. Adevice as claimed in claim 6, characterised in that the 
presentation means also is adapted to shoW the lip move 
ments during the formation of the desired sound, and also 
hoW the abdominal support is to be used, the various 
WindoWs being mutually synchronised. 

9. A device as claimed in claim 6 characterised in that it 
is arranged to impart to the sound-visualisation ?elds a 
con?guration that in stylised form describes the letters 
corresponding to the sound. 

10. Adevice as claimed in claim 6 characterised in that the 
processing means is adapted to compare the graphic repro 
duction of the desired sound With the user-produced sound, 
discrepancies Within predetermined tolerance limits being 
considered acceptable, Whereas larger discrepancies gener 
ate an error signal to the user. 

11. A device as claimed in claim 10, characterised in that 
the processing means is adapted, in response to discrepan 
cies outside the tolerance limit, to generate advice of cor 
rection to the user suggesting suitable changes of his manner 
of sound formation. 

12. A device as claimed in claim 1 Wherein said graphic 
display content Within said ?elds is different shading repre 
sentative of different sounds. 

13. A device as claimed in claim 12 characterised in that 
it is arranged to impart to the sound-visualisation ?elds a 
con?guration that in stylised form describes the letters 
corresponding to the sound. 

14. A device as claimed in claim 12 characterised in that 
the processing means is adapted to compare the graphic 
reproduction of the desired sound With the user-produced 
sound, discrepancies Within predetermined tolerance limits 
being considered acceptable, Whereas larger discrepancies 
generate an error signal to the user. 

15. A device as claimed in claim 14, characterised in that 
the processing means is adapted, in response to discrepan 
cies outside the tolerance limit, to generate advice of cor 
rection to the user suggesting suitable changes of his manner 
of sound formation. 

16. A device as claimed in claim 12, characterised in that 
the presentation means also is adapted to shoW the lip 
movements during the formation of the desired sound, and 
also hoW the abdominal support is to be used, the various 
WindoWs being mutually synchronised. 

17. A device as claimed in claim 16, characterised in that 
it is arranged to impart to the sound-visualisation ?elds a 
con?guration that in stylised form describes the letters 
corresponding to the sound. 

* * * * * 


